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Certification

This report has been prepared by SOMA Environmental Engineering, Inc. on 
behalf of Mr. Chris Ghanayem, the property owner of Bill’s Deli and Market, 
which is located at 3705 Gravenstein Highway South, Sebastopol, California, to 
comply with the Sonoma County Department of Environmental Health’s and 
California Regional Water Quality Control Board’s requirements for the First 
Quarter 2006 groundwater monitoring event. 
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1.0 INTRODUCTION 
This report has been prepared by SOMA Environmental Engineering, Inc. 
(SOMA) on behalf of Mr. Chris Ghanayem, the property owner of Bill’s Deli and 
Market, which is located at 3705 Gravenstein Highway South, Sebastopol, 
California (“the Site”), as shown in Figure 1. The Site is currently an active 
gasoline station and convenience market. The Site is located in an area 
consisting primarily of small commercial and rural residential properties.

This report summarizes the results of the First Quarter 2006 groundwater 
monitoring event conducted at the Site on February 15 and 16, 2006. Included in 
this report are the physical and chemical properties measured in the field for 
each groundwater sample. The physical and chemical properties consisted of 
measurements of pH, temperature, and electrical conductivity (EC). This report 
also includes laboratory analytical results on the groundwater samples.

These activities were performed in accordance with the general guidelines of the 
Sonoma County Department of Environmental Health and the California Regional 
Water Quality Control Board (CRWQCB). Appendix A details the groundwater 
monitoring procedures used during this monitoring event.

1.1    Previous Activities 

In March 1997, DHS Contractors and Touchstone Development removed three 
10,000-gallon gasoline single-walled steel underground storage tanks (USTs) 
from the Site. Product lines and the pump island were also removed during the 
tank removal activities. Soil samples were collected from the excavation pits. 
Sonoma County Public Health Department official John Anderson was present 
during these removal and sampling events. The fuel USTs showed no visible 
holes or damage. Figure 2 shows the locations of the USTs.

The soil and groundwater samples collected from the bottom of the excavated 
UST cavity, pump island, and product lines were analyzed for total petroleum 
hydrocarbons as gasoline (TPH-g), benzene, toluene, ethylbenzene, total 
xylenes (BTEX), Methyl tertiary Butyl Ether (MtBE), and lead. Both TPH-g and 
MtBE were detected at 160 parts per million in the groundwater sample. MtBE 
was detected at 190 parts per billion in the soil sample collected from the 
removed product line adjacent to the pump island.

The Site has been monitored on a quarterly basis since December 2000. 
Historically, TPH-g and BTEX groundwater constituents have remained below the 
laboratory reporting limit. MtBE groundwater constituents have either been at 
non-detectable laboratory levels or near non-detectable laboratory levels. 
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In March 2004, Jim Glomb Geotechnical and Environmental Consulting of 
Sebastopol, California installed five additional wells (MW-4 through MW-8) at the 
Site. Figure 2 shows the locations of the monitoring wells. 

On December 20, 2005, SOMA oversaw Gregg Drilling & Testing, Inc. (Gregg) 
install monitoring well MW-9. Due to the rainy weather and the locations of off-
site wells MW-10 and MW-11, the installation of these wells was conducted on 
January 26, 2006. On February 3, 2006, SOMA developed wells MW-9 to MW-
11. On February 22, 2006, Harrington Surveys Inc. (Harrington) horizontally and 
vertically surveyed the wells in accordance with coordinate values based on the 
California Coordinate System (NAD-83 and NGVD-88).   Harrington’s report is 
included in Appendix B.

2.0   RESULTS 

The following sections provide the results of the field measurements and 
laboratory analyses for the February 15 and 16, 2006 groundwater monitoring 
event. During this event, well MW-1 was monitored; this well had previously been 
inaccessible due to construction activities.

2.1 Field Measurements 

Table 1 presents the calculated groundwater elevations, as well as the depths to 
groundwater for each monitoring well. Depths to groundwater ranged from 1.60 
feet in well MW-7 to 7.60 feet in well MW-11. The corresponding groundwater 
elevations ranged from 90.57 feet in well MW-11 to 102.54 feet in wells MW-4.

Figure 3 displays the contour map of groundwater elevations. The groundwater 
flow direction remained south to southwesterly across the Site, however, the 
gradient increased to 0.074 feet/feet.

The field measurements taken during this monitoring event are shown in 
Appendix B.

Refer to Table 1 for further historical groundwater elevation trends. Since this 
was the first time wells MW-9 to MW-11 were monitored, further events will aid in 
establishing a more detailed groundwater elevation trend at these locations.

2.2 Laboratory Analyses 

Based on the approval of the Sonoma County Department of Environmental 
Health Division, in a letter dated October 25, 2005, the only required constituent 
for analytical testing is MtBE during the quarterly monitoring events, with the 
exception of TBA in well MW-8. Therefore, gasoline oxygenates were further 
tested on well MW-8. Gasoline oxygenates were also tested on newly installed 
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off-site wells MW-9 to MW-11 to establish a concentration trend pattern at these 
locations.

MtBE was below the laboratory reporting limit in the groundwater samples 
collected from wells MW-1, MW-4, MW-5, MW-6, MW-10, and MW-11. 
Detectable MtBE concentrations ranged from 0.55 ug/L in well MW-9 to 31 ug/L 
in well   MW-8. Figure 4 displays the contour map of MtBE concentrations in the 
groundwater.

All gasoline oxygenates were below the laboratory reporting limit in tested wells 
MW-8 to MW-11. Appendix C shows the groundwater laboratory report for the 
First Quarter 2006 monitoring event. Tables 1 and 2 show the historical 
groundwater analytical data for the quarterly monitoring events. As mentioned 
earlier, since this was the first time wells MW-9 to MW-11 were sampled, further 
events will aid in establishing a more detailed groundwater concentration trend at 
these locations. 

3.0 CONCLUSIONS & RECOMMENDATIONS 
The findings of the First Quarter 2006 groundwater monitoring event can be 
summarized as follows: 

The groundwater flow direction still remains south to southwesterly across 
the Site.

MtBE has remained at trace concentrations or below the laboratory 
reporting limit throughout the Site.

Based on the analytical results, both MtBE and gasoline oxygenates have 
not migrated to the newly installed off-site wells MW-10 and MW-11, and 
only a trace MtBE concentration was detected in well MW-9.

4.0    REPORT LIMITATIONS 
This report is the summary of work done by SOMA, including observations and 
descriptions of the Site’s conditions. It includes the analytical results produced by 
Pacific Analytical Laboratory for the current groundwater monitoring event. The 
number and location of the wells were selected to provide the required 
information, but may not be completely representative of the entire site’s 
conditions. All conclusions and recommendations are based on the results of the 
laboratory analysis. Conclusions beyond those specifically stated in this 
document should not be inferred from this report. 

SOMA warrants that the services provided were done in accordance with the 
generally accepted practices in the environmental engineering and consulting   
field at the time of this sampling.
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Monitoring
Well Date

Casing
Elevation 1

(feet)

Depth to 
Groundwater

(feet)

Groundwater
Elevation

(feet)

TPH-g
( g/L)

Benzene
( g/L)

Toluene
( g/L)

Ethyl-
Benzene

( g/L)

Total
Xylenes
( g/L)

MtBE
8260B
( g/L)

MW-1 Mar-04 101.69 4.30 97.39 <50 <0.5 <0.5 <0.5 <1.5 <1.0
Nov-04 101.69 NM NM NA NA NA NA NA NA
Feb-05 101.69 NM NM NA NA NA NA NA NA
May-05 101.69 NM NM NA NA NA NA NA NA

Aug-05 101.69 NM NM NA NA NA NA NA NA
Nov-05 101.69 NM NM NA NA NA NA NA NA
Feb-06 104.32 2.04 102.28 NA NA NA NA NA <0.5

MW-2 Mar-04 101.08 2.90 98.18 <50 <0.5 <0.5 <0.5 <1.5 11
Nov-04 101.08 10.09 90.99 <50 <0.5 <0.5 <0.5 <1 49
Feb-05 101.08 3.02 98.06 <200 <0.5 <0.5 <0.5 <1.0 12.40
May-05 101.08 4.00 97.08 <200 <0.5 <0.5 <0.5 <1.0 3.66
Aug-05 101.08 7.29 93.79 <50 <0.5 <2.0 <0.5 <1.0 1.24
Nov-05 101.08 9.63 91.45 NA NA NA NA NA 12
Feb-06 103.56 2.35 101.21 NA NA NA NA NA 2.53

MW-3 Mar-04 100.82 3.75 97.07 <50 <0.5 <0.5 <0.5 <1.5 15
Nov-04 100.82 9.87 90.95 <50 <0.5 <0.5 <0.5 <1 126
Feb-05 100.82 2.56 98.26 <200 <0.5 <0.5 <0.5 <1.0 4.70
May-05 100.82 2.92 97.90 <200 <0.5 <0.5 <0.5 <1.0 6.45
Aug-05 100.82 7.61 93.21 <50 <0.5 <2.0 <0.5 <1.0 9.96
Nov-05 100.82 9.60 91.22 NA NA NA NA NA 2.60
Feb-06 103.22 2.20 101.02 NA NA NA NA NA 0.86

Table 1
Historical Groundwater Elevation Data & Analytical Results 

Bill's Deli and Market
3705 Gravenstein Hwy. South, Sebastopol, California

TPH-g, BTEX, & MtBE
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Monitoring
Well Date

Casing
Elevation 1

(feet)

Depth to 
Groundwater

(feet)

Groundwater
Elevation

(feet)

TPH-g
( g/L)

Benzene
( g/L)

Toluene
( g/L)

Ethyl-
Benzene

( g/L)

Total
Xylenes
( g/L)

MtBE
8260B
( g/L)

Table 1
Historical Groundwater Elevation Data & Analytical Results 

Bill's Deli and Market
3705 Gravenstein Hwy. South, Sebastopol, California

TPH-g, BTEX, & MtBE

MW-4 Mar-04 102.36 2.75 99.61 <50 <0.5 <0.5 <0.5 <1.5 <1.0
Nov-04 102.36 11.39 90.97 <50 <0.5 <0.5 <0.5 <1 <0.5
Feb-05 102.36 2.04 100.32 <200 <0.5 <0.5 <0.5 <1.0 <0.5
May-05 102.36 3.79 98.57 <200 <0.5 <0.5 <0.5 <1.0 <0.5
Aug-05 102.36 8.95 93.41 <50 <0.5 <2.0 <0.5 <1.0 <0.5
Nov-05 102.36 11.08 91.28 NA NA NA NA NA <0.5
Feb-06 104.78 2.24 102.54 NA NA NA NA NA <0.5

MW-5 Mar-04 100.60 3.60 97.00 <50 <0.5 <0.5 <0.5 <1.5 <1.0
Nov-04 100.60 NM NM NA NA NA NA NA NA
Feb-05 100.60 3.46 97.14 <200 <0.5 <0.5 <0.5 <1.0 <0.5
May-05 100.60 3.75 96.85 <200 <0.5 <0.5 <0.5 <1.0 <0.5
Aug-05 100.60 4.69 95.91 <50 <0.5 <2.0 <0.5 <1.0 <0.5
Nov-05 100.60 9.46 91.14 NA NA NA NA NA <0.5
Feb-06 102.98 2.31 100.67 NA NA NA NA NA <0.5

MW-6 Mar-04 99.72 3.85 95.87 <50 <0.5 <0.5 <0.5 <1.5 <1.0
Nov-04 99.72 8.76 90.96 <50 <0.5 <0.5 <0.5 <1 <0.5
Feb-05 99.72 1.93 97.79 <200 <0.5 <0.5 <0.5 <1.0 <0.5
May-05 99.72 2.77 96.95 <200 <0.5 <0.5 <0.5 <1.0 <0.5
Aug-05 99.72 6.15 93.57 <50 <0.5 <2.0 <0.5 <1.0 <0.5
Nov-05 99.72 8.58 91.14 NA NA NA NA NA <0.5
Feb-06 102.16 1.92 100.24 NA NA NA NA NA <0.5
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Monitoring
Well Date

Casing
Elevation 1

(feet)

Depth to 
Groundwater

(feet)

Groundwater
Elevation

(feet)

TPH-g
( g/L)

Benzene
( g/L)

Toluene
( g/L)

Ethyl-
Benzene

( g/L)

Total
Xylenes
( g/L)

MtBE
8260B
( g/L)

Table 1
Historical Groundwater Elevation Data & Analytical Results 

Bill's Deli and Market
3705 Gravenstein Hwy. South, Sebastopol, California

TPH-g, BTEX, & MtBE

MW-7 Mar-04 99.30 4.10 95.20 <50 <0.5 <0.5 <0.5 <1.5 <1.0
Nov-04 99.30 8.35 90.95 <50 <0.5 <0.5 <0.5 <1 4.8
Feb-05 99.30 2.09 97.21 <200 <0.5 <0.5 <0.5 <1.0 0.86
May-05 99.30 2.40 96.90 <200 <0.5 <0.5 <0.5 <1.0 <0.5
Aug-05 99.30 6.39 92.91 <50 <0.5 <2.0 <0.5 <1.0 1.31
Nov-05 99.30 8.41 90.89 NA NA NA NA NA 2.35
Feb-06 101.86 1.60 100.26 NA NA NA NA NA 0.75

MW-8 Mar-04 98.78 3.20 95.58 <50 <0.5 <0.5 <0.5 <1.5 44
Nov-04 98.78 6.44 92.34 <50 <0.5 <0.5 <0.5 <1 59
Feb-05 98.78 2.53 96.25 <200 <0.5 <0.5 <0.5 <1.0 69
May-05 98.78 3.24 95.54 <200 <0.5 <0.5 <0.5 <1.0 61.8
Aug-05 98.78 6.42 92.36 <50 <0.5 <2.0 <0.5 <1.0 38
Nov-05 98.78 6.32 92.46 NA NA NA NA NA 38.6
Feb-06 101.23 2.21 99.02 NA NA NA NA NA 31

MW-9 Feb-06 100.76 7.40 93.36 NA NA NA NA NA 0.55

MW-10 Feb-06 98.95 3.95 95.00 NA NA NA NA NA <0.5

MW-11 Feb-06 98.17 7.60 90.57 NA NA NA NA NA <0.5

Notes:
The first time SOMA monitored this site was in the Fourth Quarter 2004.
The first time SOMA monitored wells off-site wells MW-9 to MW-11 was in the First Quarter 2006.
Wells MW-9 to MW-11 were installed by SOMA in December 2005.
1. All site wells resurveyed by Harrington Surveys, Inc in February 2006.
NA: Not Analyzed. well MW-1 was buried due to construction activities, and MW-5 was inaccessible due to blockage at 5 feet bgs.
NM: Not Measured. 
By request of Sonoma County Department of Health Services only MtBE was required in the Fourth Quarter 2005.
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Monitoring
Well Date

TBA
( g/L)

DIPE
( g/L)

ETBE
( g/L)

TAME
( g/L)

Ethanol
( g/L)

1,2-DCA
( g/L)

EDB
( g/L)

MW-1 Mar-04 <25 <1.0 <1.0 <1.0 NA NA NA
Nov-04 NA NA NA NA NA NA NA
Feb-05 NA NA NA NA NA NA NA
May-05 NA NA NA NA NA NA NA
Aug-05 NA NA NA NA NA NA NA
Nov-05 NA NA NA NA NA NA NA
Feb-06 NA NA NA NA NA NA NA

MW-2 Mar-04 <25 <1.0 <1.0 <1.0 NA NA NA
Nov-04 <2.5 <0.5 <0.5 <0.5 <1000 <0.5 <0.5
Feb-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
May-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Aug-05 <10 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Nov-05 NA NA NA NA NA NA NA
Feb-06 NA NA NA NA NA NA NA

MW-3 Mar-04 <25 <1.0 <1.0 <1.0 NA NA NA
Nov-04 <2.5 <0.5 <0.5 <0.5 <1000 <0.5 <0.5
Feb-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
May-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Aug-05 <10 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Nov-05 NA NA NA NA NA NA NA
Feb-06 NA NA NA NA NA NA NA

MW-4 Mar-04 <25 <1.0 <1.0 <1.0 NA NA NA
Nov-04 <2.5 <0.5 <0.5 <0.5 <1000 <0.5 <0.5
Feb-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
May-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Aug-05 <10 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Nov-05 NA NA NA NA NA NA NA
Feb-06 NA NA NA NA NA NA NA

3705 Gravenstein Hwy. South, Sebastopol, California

Table 2
Historical Groundwater Analytical Results 

Gasoline Oxygenates, Ethanol, Lead Scavengers
Bill's Deli and Market
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Monitoring
Well Date

TBA
( g/L)

DIPE
( g/L)

ETBE
( g/L)

TAME
( g/L)

Ethanol
( g/L)

1,2-DCA
( g/L)

EDB
( g/L)

3705 Gravenstein Hwy. South, Sebastopol, California

Table 2
Historical Groundwater Analytical Results 

Gasoline Oxygenates, Ethanol, Lead Scavengers
Bill's Deli and Market

MW-5 Mar-04 <25 <1.0 <1.0 <1.0 NA NA NA
Nov-04 NA NA NA NA NA <0.5 <0.5
Feb-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
May-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Aug-05 <10 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Nov-05 NA NA NA NA NA NA NA
Feb-06 NA NA NA NA NA NA NA

MW-6 Mar-04 <25 <1.0 <1.0 <1.0 NA NA NA
Nov-04 <2.5 <0.5 <0.5 <0.5 <1000 <0.5 <0.5
Feb-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
May-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Aug-05 <10 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Nov-05 NA NA NA NA NA NA NA
Feb-06 NA NA NA NA NA NA NA

MW-7 Mar-04 <25 <1.0 <1.0 <1.0 NA NA NA
Nov-04 <2.5 <0.5 <0.5 <0.5 <1000 <0.5 <0.5
Feb-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
May-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Aug-05 <10 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Nov-05 NA NA NA NA NA NA NA
Feb-06 NA NA NA NA NA NA NA

MW-8 Mar-04 <25 <1.0 <1.0 <1.0 NA NA NA
Nov-04 <2.5 <0.5 <0.5 <0.5 <1000 <0.5 <0.5
Feb-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
May-05 <2.5 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Aug-05 11.60 <0.5 <0.5 <2.0 <1000 <0.5 <0.5
Nov-05 <10 NA NA NA NA NA NA
Feb-06 <10 <0.5 <0.5 <2.0 NA <0.5 <0.5
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Monitoring
Well Date

TBA
( g/L)

DIPE
( g/L)

ETBE
( g/L)

TAME
( g/L)

Ethanol
( g/L)

1,2-DCA
( g/L)

EDB
( g/L)

3705 Gravenstein Hwy. South, Sebastopol, California

Table 2
Historical Groundwater Analytical Results 

Gasoline Oxygenates, Ethanol, Lead Scavengers
Bill's Deli and Market

MW-9 Feb-06 <10 <0.5 <0.5 <2.0 NA <0.5 <0.5

MW-10 Feb-06 <10 <0.5 <0.5 <2.0 NA <0.5 <0.5

MW-11 Feb-06 <10 <0.5 <0.5 <2.0 NA <0.5 <0.5

Notes:
The first time SOMA monitored this site was in the Fourth Quarter 2004.
The first time SOMA monitored wells off-site wells MW-9 to MW-11 was in the First Quarter 2006.
Wells MW-9 to MW-11 were installed by SOMA in December 2005.
NA: Not Analyzed. well MW-1 was buried due to construction activities 
      and well MW-5 was inaccessible, due to blockage in well at 5 feet bgs

Gasoline Oxygenates Alcohols
TBA: tertiary Butyl Alcohol Ethanol
DIPE: Diisopropyl Ether Methanol Tested for in Fourth Quarter 2004, see Monitoring
ETBE: Ethyl tertiary Butyl Ether Report for results.
TAME: Methyl tertiary Amyl Ether

Lead Scavengers
1,2-DCA: 1,2-Dichloroethane                     EDB: 1,2-Dibromoethane

By request of Sonoma County Department of Health Services, 
TBA was required in only the sample collected from well MW-8 in the Fourth Quarter 2005.
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Figure 2:  Site map showing the locations of groundwater monitoring wells.
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Figure 3:  Groundwater elevation contour map in feet. February 2006.
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Figure 4:  Contour map of MtBE concentrations in the groundwater 
(EPA Method 8260B). February 2006.
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Appendix A 
SOMA’s Groundwater Monitoring Procedures
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Field Activities

On February 15 and 16, 2006, SOMA’s field crew conducted a groundwater 
monitoring event in accordance with the procedures and guidelines of the 
SCDEH and the CRWQCB. During this event, eleven wells (MW-1 to MW-11) 
were monitored.

The depth to groundwater in each on-site monitoring well was measured from the 
top of the casing to the nearest 0.01 foot using an electric sounder. Harrington 
Surveys Inc. of Walnut Creek surveyed the Site, on February 22, 2006. The 
survey datum was based on California Coordinate System, Zone 2, NAD 83. The 
elevation data was based on a datum of 141.99 feet NGVD88. Top of casing 
elevation data and the depth to groundwater in each monitoring well was used to 
calculate the groundwater elevation. The survey data is included in Appendix B.

Prior to collecting groundwater samples, wells (MW-1 to MW-8) were purged by 
using a battery operated 2-inch diameter pump (Model ES-60 DC). Due to the 
locations of the offsite wells (MW-10 and MW-11), in a field adjacent to the site, 
purging was performed using a disposable polyethylene bailer. A bailer was also 
used for purging well MW-9.

During the purging of the wells, in order to ensure that the final samples were in 
equilibrium with (and representative of) the surrounding groundwater, several 
samples were taken for field measurements of pH, temperature and electrical 
conductivity (EC). The field measurements were tested using a Hanna pH, 
conductivity, and temperature meter. The equipment was calibrated at the Site 
using standard solutions and procedures provided by the manufacturer. 
Appendix B details the field measurements taken during the First Quarter 2006 
monitoring event.

The purging continued until these parameters stabilized or three casing volumes 
were purged. After purging, a disposable polyethylene bailer was used to collect 
sufficient samples from each monitoring well for laboratory analyses. The 
groundwater sample was transferred to three 40-mL VOA vials and preserved 
with hydrochloric acid. The vials were then sealed to prevent the development of 
air bubbles within the headspace.

After the groundwater samples were collected they were placed on ice in an ice 
chest and maintained at 40C. A chain of custody (COC) form was written for all 
the samples. After the sampling was completed, on February 16, 2006, SOMA’s 
field crew delivered the groundwater samples along with the COC form to Pacific 
Analytical Laboratory, in Alameda, California. 
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Laboratory Analysis

Pacific Analytical Laboratory, in Alameda, California, a state-certified laboratory, 
analyzed all of the groundwater samples for MtBE, and gasoline oxygenates for 
wells (MW-8 to MW-11). All referenced constituents were analyzed using EPA 
Method 8260B.
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Appendix B
Table of Elevations & Coordinates on Monitoring Wells

Measured by Harrington Surveys, Inc.,

and

Field Measurements of Physical and Chemical

Parameters of Groundwater Samples
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Appendix C
Chain of Custody Form and Laboratory Report 

for the 

First Quarter 2006 Monitoring Event 
























